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S3. SPRM imaging of CdS nanoparticles
The SPRM setup (Fig. S3a ) was built on an inverted optical microscopy (Nikon, Ti-E). 47nm-thick gold film coated on a glass coverslip was used as the SPR sensor chip. The SPR image of CdS nanoparticles is displayed in Fig. S3b . When illuminating the interface with blue light (λ<500 nm), photo-induced electron injection from CdS nanoparticles to gold film resulted in a hole-rich CdS, which oxidized S 2-in the solution to deposit sulfur at the nanoparticle surface, increasing the SPR intensity (Fig. S3c) . 
S4. Estimation of deposited sulfur shell thickness with COMSOL simulation
The sulfur-induced SPR intensity increase of a single CdS nanoparticle was calculated by a COMSOL software with a previously-established 3-dimensional model. Please refer to our previous publication Anal. Chem., 2016 Chem., , 88, 2380 Chem., -2385 for details regarding the COMSOL simulation and model. The model is consisted of a spherical CdS nanoparticle with a radius of 80 nm (refractive index = 2.5) surrounded by a sulfur shell with different thickness ranging from 1 to 15 nm (refractive index of sulfur was set to 2.1). Experimental results often revealed a relative SPR intensity change between 25 -45%, corresponding to a thickness of 5 to 14 nm. 
